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JNTRODUCfiON 

Sutficial deposits in the Orange quadrangle include artificial fill and 
alluvial, estuarine, Emd swCLmp sediments of postglacial aga, and glacial 
sediments of late Wisconsinan ~ge. The glacial sediments include 
stratified sand, gravel, silt, and clay deposited in glacial lakes and by 
glacial streams, and till deposited by glacial ice. The stratified glacial 
sediments are as much as 250 feet thick. Till is as much as 60 feet thick. 
The postglacial deposits are generally less than 20 feet thick. 

The surficial deposits a,--e delineated on the accompanying map and cross 
sec.tions and are described below The postglaciallmd glflcial event~ they 
n:cord an: also di;;<.:· U~st:J. A brid ~uunua1y of the hydrologic and 
engineering characteristics of the deposi1s is also provided. Well and 
test-boring data used to draw bedrock-surface contours and to infer the 
subsurface distribution of the deposits are plotted on the map, and 
selected logs are listed m table I . Table 2 Lists the composition of gravel 
clasts in th~: glacial deposits. Figure I shows the extent of glaci~d lakes 
and ice margins in the qu~dnmgle and adjacent ~re11s . The cbronolClgic 
relationships of Ihe deposits are shown in the "Corn:httion uf Map 
Units" . 

HYDROLOGIC AND ENGI:NEERINC CHARACTERISTICS 

Sulficial deposits in the Orange quadrangle convey water from the 
swface to underlying bedrock and to surface-water bodies. They also 
provide support for foundatiom, and are the matetial within which 
excavations for underground structures and road and railroad cuts are 
made. Before the 1970s they were mined for sand, gravel, and clay at a 
few places. The extent of larger recent sand and gravel pits arc shown on 
the map; locations of sm2ller pits 3re shown in Merrill ~nd others (1902) 
and Danon and others (1908). Urbmizalion now predw.les furll1t:r 
extraction. 

Hydraulic conductivities of the :ruiT~eial dcpo3its can be estimated from 
statewide glacial aquifer-test data on fi le at theN. J. Geological Survey 
(www.state.nj.ug/dep/njgs/geodata/dgs01-4.htm) and published aguif~:r
test and laboratory data summarized by Stanford and Witte (in press). 
Sand and gravel deposhs (units Qbn, Qwtl , QwL2, Qbd, Qve, Qah, Qdw, 
Qyn, Qpr, Qst, and parts of Qal) are highly permeable, having estimated 
hydraulic conductivitJes between 101 and L Q3 feet per day (ftid). Si!t and 
clay lake-bottom deposits (parts of IIDits Qbnl, Qwtl, Qvcl, and Qdwl) 
are of low penneahility, having estimated hydraulic conductivities of 
w-5 to I0-3 ftld . Fine sand and silt lake-L""Otto:m and alluvial deposits 
(parts of unit> Qbnl, Qvel, Qwtl, Qdwl , and Qal) and sandy silt till 
(units Qr, Qry) are somewhat more permeable, haYing estimated 
hydraulic conductivities of J0-3 to JQ·l ftld. Salt-marsh and swamp 
deposits (Qm and Qs) and fill have variable hydraulic conductivities that 
depend on the clay and sill colltent of the material. Salt-marsh and 
swamp peats with little mineral soil, and fil l composed of sand, cinders, 
gravel, demolition debris, sLHg, and l.ra:ill, may bt: highly penueable. 

The strength of the surficial materials depends on their grain size, 
compaction, and water content. Salt-manh, swamp, and alluvial deposits 
(units Qm , Qs, ~nd Qal) ~re of low strength because they have not been 
~ubjt:J..:ttu water or sedimeut loads greater than those at present, and have 
been continuous!)' saturmed or moist since their time of deposition, and 
so are noncompact. They also may contain significant amounts of 
organic matter, which is weaker than mineral soil. Construction on these 
materials generally requires the use of pilings to transfer lo3ds to the 
underlying bedrock or till, or the excavation of the natural material and 
replacement with engineered fill of greater strength . Lake-bottom 
deposits that underlie Llllits Qm, Qui, Qpt, and Qs (unit:s Qbul, Qdwl, and 
parts of Qwtl) are similarly of low strength because they have been 
continuously saturated since deposition. 

Sand and gravel (units Qbn. Qwtl. Qv.12. Qve. Qdw. Qyn. Qbd, Qah, 
Qst, Qpt) are coarser-graiued and, where they crop out, better-drained 
than the lake-bottom, alluvial, and wetland deposits and thus ~re of 
greater strength. Most till (Qr, Qry) in the quadrangle was deposited 
beneath glacial ice and so has been consolidated by the weight of the ice. 
Artificial fill consists of a variety of materials, including uncompacted 
lrash and demolition debris, and compacted engineered fills composed 
of sand, silt, and gravel Uncompacted fil l, and fill containing wood, 
decomposable material, or void space, is subject to settlement. Fill 
placed on top of salt-marsh , allu\'ial, or swamp deposits is also subject to 
settlement because the underlying materials are highly compressible. 

Data on the density. grain size, and Atterberg limits for the :rurficial 
materials arc provided by Rogers and others (1951). 

DESCRIPTION OF MAP UNITS 

Postglacial Deposits--These include man-made fill, sediment deposited 
in salt marshes (Qm), in freshwater swamps (Qs), and in river 
noodplains and channels (Qal. Qpt. Qst). They were all deposited after 
glacial retre~t. 

After g lacial Lake Bayonne lowered to the Hackensack Je,el (see 
below), and after the sediment dams for lakes De1awarma and Paramus 
that blocked the Passaic Valley at Kearny and Rutherford (fig. 1) were 
eroded, the Passaic River cut a channel into the deltaic sand in the valley 
between Newark and Peterson. This sediment was redeposited as a 
terr11ce (Qpt) on Lht v~tlley bottom. Draining of Lakt: Hackemack caused 
the Passaic to cut its channel into the terrace sand and to deposit sandy 
alluvitun (included in unit Qal) along its present channel and on tlle 
drained Lnke Bayonne-Hackensack lake bottom. This alluvial sand is 
now covered by salt-marsh deposits md flll in the salt marsh ea!t of 
Kearny (hereafter referred to as the "Kearny Meadows") (section EE'). 
SimilMljt, draining of gl ~cial lakes Verona, Wat~e~sing, and Yantacaw 
exposed deltaic deposits tu erosion by lhe Peckman, S<:ooml, and Third 
rivers, resulting in the deposition of small stream terraces (Qst) along 
those rivers. 

As the erosion of the deltas was completed the sediment load m the 
sueams declined. The terraces themselves were then incised and the 
modem floodpain and channel sediments (Qal) were laid down. In the 
Kearny meadows, alluvial deposition WfS gradually replaced by sail
marsh sedimentation (Qm) as sea level rose and flooded the former lake 
plain. Most of the sail-marsh sediment has been deposited within 
roughly the past 3000 years (NewmruJ. and others, I %9). 

Land.filling on Lhe wt:tland and alluviW. deposit~ lt:gau shm"t ly after 
permru1ent European settlement in the 1600s. The earliest fills were 
likely along the Newark and Harrison waterfronts. Large-scale filling for 
trllllsportation, industrial facilities, and residential development occurred 
during the early twentieth century. Much of the original salt marsh, most 
founer river floodplain5, and virtually all of the original freshwater 
s\nmps ha\·e been filled. 

~ AIITIFICIAL FILL-Artificially emplaced sand, gravel, silt, 
~ clay, and rock fragments; and man-made materials including 

cinders, ash, brick, concrete, wood, slag, metal, glass, and tmsh. 
Color variable but generally dark brown, gray. or black. As 
much a~ 60 ft:et thit'k but generally les3 than 20 feet thick. 
Mapped only where it covers salt-marsh, alluvial, or swamp 
deposits, and where it occur~ in distinct landforms visible on 
1: 12,000-scale aerial photographs. Fill is also present in all 
urban areas as a layer generally less than 10 !'eet thick. The 
ex1ent of fill is based, in pru1, on the extent of swamps, alluvial 
deposits, and salt marshes shown in Salisbury (1895), N. J. 
Grological Survey (1889, 1906), Merrill and others (1902), and 
Darton and others (1908). 

~ SALT-MARSH DEPOSITS-Orgmic silt and clay, and peat; 
~ black, dark brown, and gray. As much as 15 feet thick. 

~ ALLUVIUM-Sand, silt, pebble-to-cobble gnn;el, minor clay; 
~ dark brown, gray, reddisb-brov.n. Contains variable amounts of 

organic matter. As much as 25 feet thick Extent of alluvium 
beneath artificial Jill is based, in part, on mapping by Salisbury 
(1895), Merrill and others (1902) and Darton and others ( I 'X>8). 
Many sm31l depmi t<> nf lliluvium along stream~ and in valley 
bultoms i.IJ Ul·ban un:a~, now covered by fill, are not mapped. 

~ SWAMP DEPOSITS--organic silt flild clay, and peat, black, 
~dark bro\.\n, and gray. As much as 10 feet thlck (estimated). 

Except for the small swamp in Eagle Rock Reservation, the 
deposits ru-e infened from hi5toricd maps (N. J. Geological 
Survey, 1889, 19ffi) and arc now entirely covered by fill. 

In:;! LOWER PASSAIC TERRACE DEPOSITS-Fine-to-eoorse 
~ sand, 3ome sill and pebble gravel; light reddish-brown, light 

gray, very pale brown. Moderately to well-sorted; stratified. As 
much as 40 feet thick 

r;:;::;l STREAM TERRACE DEPOSITS-Fine-to-coMse sand and 
~ pebble-to-cobble gravel, some silt; reddish-brown to brown. 

Moderately sorted; stratified. As much as 15 feet thick 
(estimated). 

Glacial Deposih-These include till--11 poorly sorted, nonstratifieri 
sedimenl contllining gravt:L dasl:s aJ.id boulders, deposited directly from 
glacial ice (Qr, Qry), and sorted, stratified sediments. The !iratified 
sediments include sand and gravel laid do\1.TI by glacial meltwater in 
river plains (Qcb, Qbd), and i.\1 glacial-lake deltas and fans (Qbn, Qdw. 
Qwtl , Qwt2, Qyn, Qah, Qpr); and varved silt, clay, and fine sand 
deposited on tl1e bottoms of glacial lakes (Qbnl, Qwtl, Qvel, Qdwl, 
Qhld). 

Before these deposits were laid down the underlying bedrock surface 
was :tl.aped by glacial erosion. The topography of the bedrock surface 
(plotted at 50-foot contour interval on the geologic map at and below the 
200-foot elevAtion) shows. elongilte northeast-southwest-trending troughs 
that extend to m:mly 300 Iet:t bt:luw sea lew! iu the Kearny meadows, 
and to nearly 100 feet below sen level in the Passaic Valley. The troughs 
shallow both northward and southward (Stanford and others, 1990) and 
are closed to an elevation reaching just below sea level, indicating that 
they are products of glacial scour. not filled preglacial valleys. 

The bedrock valley extencling southwest\\ard from Nutley to Orange 
may be, in pan, a preglacial flu\ial va11ey. Deposition of stratified 
sediments in glacial Lake Watsesssing and deposition of the Bloomfield 
Moraine (unit Qrb) blocked the valley during deglaciation. When stream 
drainage was reestablished, the Second River was diverted eastward 

from its fonnei valley at Bloomfield, and the 1l1ird River was diverted 
northenstwiU"d at Bloomfield into the Nutley-Bloomfield segment of 
the former valley. 

Till is generally thin (les.~ than 35 feet thick) lhrcughout most of the 
broad upland areas between the valleys, indicating that Lhe topography 
of these uplands is the product primarily of glacial erosion rather than 
deposition. The nonheast-southwest-trending streamlined ridges 
indicated by the bedrock topography east cf First Watchung Mountain 
were produced chiefly by differential glacial erosion of the northeast
southwest ~lriking ber.b of sandstuue aud silMone iu this at ea. Where 
till exceeds 40 feet in thickness (wells 8, 10, 20, 37, 148, 167, 187) 
deposition of till contributed to the streamlining. 

The distribution and composition of till ret1ect ice-flow directions 
during the late Wisconsinan glaciation. Regionally, striation ond 
dmmli.n orientation~ indicate that late W1sconsinan ice advanced 
southerly to southwesterly acrus~ nurthea~tem New Jersey i:IS a lobe 
channeled between the W.atchWlg Mountains on the west and the 
Palisades Ridge on the east, ar,d centered on the Hackensack Valley 
(Salish~', 1902; Stnnford and Harper, 1991). The Orange quadrangle 
is located on the west sirie of this lobe. East of First Watchung 
Mountain ice flowed southwesterly, whereas on and west of first 
Mountain, striations demonstrate a more westerly flow imparted as ice 
from the east overtopped the ridges. This ice h<td traversed exlensivc 
outcrops of red sandswne and siltstone to the northeast in the 
Hackensack Valley and it depos;ted primarily reddish-brown silty sand 
till (Qr), reflecting the ~ed sandstone source rooks. Yellowish-bro•,vn 
silty till (Qty") was deposited on Second Watchung MOtmtain and on 
Fir;;t Mounlain uO!llJ of CediU" Grove Reservoir. The yellow color atld 
higher Slit content of this till reflect the incorporation of weathered 
basalt as ice traversed First Mountain. 

Late Vhsconsinan ice reached 1ts southernmost position at Perth 
Amboy, about 20 miles south of Belleville, about 21,000 yrs D.P. 
(radiocarbon years before present), based on radiocarbon dates of 
organic material in bogs in western New Jersey (Hannon, 1968; Cultt:I· 
and others, 1986) and on organic sediments beneath till on Long Island 
(Siikin, 1986). A continuous tenninal moraine was deposited at rhe 
position of maximum advance. As the ice front retreated, a series of 
glacial lakes fonned, dammed to the south by the moraine (Stanford 
a.ud Hat-per, 1991). One of these, Lake Bayorme, occupied the Newark 
Bay and Hackensack Meadows lowlands (fig. I) ~nd had RTI outlet over 
the moraine at Perth Amboy. This oullet Wll~ gnulually lowered by 
erosion, and therefore the level of Lake Bayonne steadily declined. In 
the Orange quadrangle a delta deposited in Lake Bayonne at Newark 
records a lake level of about 30 fed above sea level. Adjusting for 
postglacial rebound of Earth's surface in respon~e to release of the 
weight of the glacier, this elevation indicates tl1at the spillway at Perth 
Amboy had been eroded to about 25 feet below sea level (11sing the 
rebound rate of 3.5 feet per mile to the north from Stanford and Harper 
[1991]) . Deposits in Lake Bayonne include deltaic and lacustrine-fan 
sand and gravel (Qbn), and lake-bottom silt, clay, and fine sand (Qbnl). 

Continued erosion of the outlet at Perth Amboy, and along the Arthur 
Kill to tlte north, uncovered diabase bedrock at an elevalion of 30 feel 
below sea level in the Arthur Kill about 15 miles south of Belleville. 
The diabase halted fmther downcutting and fonned the stable spillway 
for Lake H~cken5ack. An auxiliary spillway was all!O established 
across diabase i.n the Kilt van Kull between Bayonne and Staten [sland. 
In Lhe Orange '-[Uiidrangle, Lake Hackensack occupied the lowest parts 
of th.e Kearny meadows. The upper puts of the lake-bottom silt md 
clay deposit underlying the meadows were likely laid down in Lake 
Hackens3ck (Qhk.l). The Lake drained eastward into the Huchon Valley 
when the retreating ice front uncovered Sparkill Gap, a deep gap 
through the Palisades Ridge, about 20 miles northeast of Bcllc\·illc. 

A:3 the ice front retr<:ated ea:;twan.l iuto tl1e Second River Valley, 
deposition of nglacio:fluvial defXlsit (Qeb) by meltwater draining down 
the East Branch of the Rahwa)' River Valley was succeeded by deposits 
laid down in glacial Lake Watsessing (Qwt 1, Qwt2, Qwtl) (fig. I). 
This lake was irutiated when the tee front rerreated eastward from the 
RahwaJ-Second River divide and water was impounded in the east
draining valley Earlier, higher stages of Lake Watses.'>ing (combined a<; 
stage 1 in fig. 1) were controlled by an initial ~pill way iuto the Rahway 
basin at 9ll elevation of about 190 feet, succeeded by 2 or 3 spillways 
into the Elizabeth River basin at elevations between 165 and 175 feet. 
Sand and gravel deposited in this lake stage (Qwtl) do not clellfly 
show lakeshore features and so cannot be tied to a particular spillway. 
However, both of the Qwt1 deposits rise to elevatioru; ~hove 180 feet 
and so were probably laid down when the 190-foot spillway was 
active. With continued eastward retreat of the ice margin, a lower 
spillway at on elevation of about 110 feet was uncovered in what is 
now Branch Brook Park. Jt drained southerly into Lake Bayonne in the 
Passaic Valley (fig. I). A broad but thin delta (Qwt2) was deposited in 
this sh~llow lfike stage (.~tage 2 in fig. l ). When continued retreat 
unwvert:d tl1e St:coud River VaHey between Newru"k and Belleville, 
this lake drained. 

The Bloomfield Momine (Qrb) wns deposited concurrently w,th Qwt2 
and with the Lake Bayonne deltaic deposit (Qbn) in north Newark. 
This mmaiue, which is composed of both till and sand and gravel, 
represents a significant stillstand of the receding ice margin and 
appears to correlate to the Silver Lake and Ogdensbw-g-Culvers Gap 
moraines farther west in the state (Stanford, 1993). Moraine deposits 
may overlie deltaic sediment in places (sections BB', CC', well 128), 
suggesting that the icc margin may have readvanced n short distance 
during or prior to deposition of the moraine. 

During, or shortly after, deposition of the Bloomfield Moraine, the 
receding ice margin on First Mountain uncovered Grem Notch, a gap in 
the mountain at un elevation of about 300 feet. This allowed glacial 
Lake Passaic, a large lake that ftlled the Passaic basin between Second 
Mountain and the fii ghlands, to drop from a high stage (the Moggy 
Hollow stage, fig. 1) to the Great Notch stage (fig. 1) (Salisbury and 
Kummel, 1895; Stone and others, 1989). 'fl1is was a drop of about 75 
feet in lake level and it likely produced a large initial flood down the 
Third River Valley. which drains the Great Notch spillway, followed by 
a steady spillway discharge until the gap through First Mountain in 
Paterson was uncovered, at whlch time the lake drained. This flood and 
subsequent discharge cut channels into the upland downslream from 
Great Notch The main channel is pa1ticularly evident .<~long Third 
River betv.·een Grove and Broad streets. A slightly smaller channel, 
formed either us nn overflow channel during the initial flood or as an 
earlier channel when the ice front was a little farther west, descends 
through Yanlicaw Brook Park in Montclair. Where the slope of the 
v.1lley flattens near Brookdale, a plain of sand and gravel was 
deposited. This glaciofluvial deposit (Qbd) t:Xl~;:nd~ dowuvalley to 
Bloomfield, where it overlies Lake-bottom sediments of Lake 
Watsessing (sections BB', CC'). 

As the ice front receded e3stward from the Bloomfield Moraine, 
several additional glacial lakes fanned. In the Passaic Vltllcy the Lake 
Bayonne delta ftlled the valley in the reach south of the junction of 
Second River to an elevation of about 50 feet. This delta formed the 
dfl.tll for glacial Lake Delawanna (fig. 1 ), which filled the Passaic 
Valley between Belleville and Passaic as the ice front retreated 
eastward. Deltaic sand and gravel (Qdw) were deposited in this lake in 
the Clifton-Pa~saic area and in Belle\·ille, and lake-bottom silt, fine 
sand, and clay (Qdwl) accumulaltU in lhe Lyndb.ur~t-Belleville reach of 
the valley (section DO'). 

The Third RiYer Valley do\\nstream from Bloomfield drains 
northeasterly and so was dammed by the retreating ice margin to form 
glacial Lake Yantacaw (fig. 1 ). This lake was controlled by a spillway 
at an elevation of about 110 feet ju~t north of Henriri::ks Field in 
Belleville, with southward drainag~;: into the S~;:cO! Jd River Valley. 
Deposits in Lake Yantacaw are chiefly sand and silt deltaic seciiments 
(Qyn). 

A small easterly draining valle'! near Athenia was similarly dammed, 
funning glacial Lake Alhenia (fig. 1). Deltaic sand and gravel (Qah) 
largely fill this lake basin. 

Continued northeasterly relreat of the ice margin out of the Orange 
quadrangle left a delta in the Delawanna section of Clifton as a dam 
across the Passaic Valley at an eleYation of about 35 feet just north of 
the present crossing of Route 3. Lake Paramus (fig. I) formed in the 
Pa~saiu and Saddle River valleys north of tllls dam. A small part of a 
glacial Lake Paramus delta (Qpr) occupies the exlreme northeastern 
comer of the quadrangle. 

In the north-draining Peckman River Valley, between First and Second 
mountains in the northwestern part of the quadrangle, the northward
retreating ice margiu dammed the valley to ('.reate glacial LRke Verona 
(fig. \). Lake Verona was controlled by a ~pi1lway al an elev!!tion uf 
about 400 feet on the West Branch Rahway River-Peckman River 
divide. Deltaic sand and gravel (Qve) and lake-bottom silt and clay 
(Q\'cl) were deposited in this lake, whioh was more than 200 feet deep 
in places . When the retreating ice margin uncovered the nonh end of 
St:wnd Mountain in No1ih Caldwell , Lake Verona became an ann of 
the Moggy Hollow ~t::.ge of Lake Passaic, which WAS at a 11e~rly 
identical elevation as Lclce Verona. This lake then lowered to lhe Great 
Notch stage when Great Notch wa3 deglaciated, and drained 
completely when the gap in First Mountain at Paterson was uncovered 
(fig. 1). 

Glacial-Lake Depu:dts--These an:: stratified and generally well-sorted. 
They include saild md gmvel laid down in deltas and lacustrine fans; 
and clay, silt, and fme sand laid down on Jake-bottom plains rnd in the 
lower prut~ of deltas. Bedding in the deltas includes inclined foreset 
beds of sand. pebbly sand. and minor pebble-to-cobble gravel, overlain 
at the SUlface of some deltas by horiz.ontal topset beds of sand and 
pebble-to-cobble gravel Lacustrine fans contain gently dipping heds of 
sand and pebble-to-cobble gravel. Bedding in delL!!:> and l!!cu:slriut: fans 
may be deformed locally by collapse, slumping, or pushing by glacial 
ice. ~edding m lake-bottom deposits is generally horizontal, laminated 
to thln-bedded, and undeformed. Nougravcl sediment is light reddish
brown, reilllish-brown, yellowish-brown, and light gray. Sand 
composition is chiefly quartz, fddspttr, mi(.;a, and fragments of 
sandstone, mudstone, gneiss, quartzite, and basalt. Gravel consists 
chiefly of clasts of red and gre.y sandstone and mudstone, and a linle 
grlly gnei3S, white-to-yellow quartz, purple-to-gray quar'aite and 
quartzite-oonglomerate and, in the Lake \lerona deposits. dark-gray 
ba~lt. 

~ GLACIAL LAKE HACKENSACK LAKE-BOTTOM 
~ DEPOSITS--Silt. clay, minor fine sand. A:3 much as 40 feet 

thick (estin1ated). Lower contact is an approximate timdine 
marking the transition from the L ake Bayonne level to the 
Lake Hackensack level, not a physical discomimrity. 

~ GLAOAL LAKE PARAMUS DEPOSITS- Fine-to-coarse 
L.:!:.J sand, minor pebble gravel. As much as 40 feet thick 

(estimated). 

~ GLACIAL LAKI ATHENIA DEPOSITS--Fine-to-coarse 
~ sand and pebble-to-cobble gravel. As much as 65 feet thick. 

r;:;:::-1 GLAOAL LAKE YANTACAW DEPOSITS-Fine-to-coarse 
~ sand, silt, minor pebble-lo-cobble gravel and clay. As much !l..S 

40 feet thick. 

GLACIAL LAKE DELAWANNA DEPOSITS--Include deltaic and 
lacustrine-fan sediment (Qdw) in the Clifton and Passaic area, and a 
small deposit in Belleville; and lake-bottom sediment (Qdwl) in the 
Passaic Valley between Newark and Lyndhurst, beneath terrace deposits 
and ulluviulll (~ectiou DD'), and locally beneath dehaic deposits 
(seetionsAA', BB', CC'). 

~ Fine-to-coarse sand and pebble-to-cobble gravel, minor silt . As 
~ much as 70feet thick. 

I Qdwl[ Silt, fine sand, clay As muc;h as 60 feet thick. 

GLACIAL LAKE BAYONNE DEPOSITS--Include deltaic and 
lacustrine-fan sediment in Newark and Harrison (Qbn) and lake-bottom 
sediment (Qbnl) beneath alluvium in the Passaic Valley ut Newark 
(section DD') and beneath salt-marsh deposits in the Kearny Meadows 
(st::ctiou EE') 

lni::l Fine-to-coarse sand and pebble-to-cobble gravel, some silt. As 
~ much as 80 feet thick 

I Qbnll Si lt, clay, fmc sand. As much as 220 feet thick 

GLACIAL LAKE WATSESSING DEPOSITS-Include deltaic and 
lacustrine-fan sedi.rnent deposited in an upper lake stage (Qwtl) and a. 
lower stage (Qwt2), and lake-bottom sediment (Qwtl) deposited in 
both lake stages. 

~ Fine-to-coarse sand and some pebble gravel and silt. As much 
~ ~s 40 .feet thick. 

~ Fine-to-coarse sand, pebble gravel, minor cobble gravel. As 
~ much as 80 feet thick. 

I Owtl I Silt. fine sand, clay. As much as 50 feet thick. 

GLACIAL LAKE VERONA DEPOSITS--Include deltaic and 
lacustrine-fan sediment (Qve) and lake-bottom sediment (Qvel). 

rn::l Fine-to-coarse sand, pebble-to-cobble gravel, 
~ much as 140 feet thick. 

~ Silt, clay, fine sand. As much as 90 foxt thick. 

some silt. As 

Glacial-Stream Deposits-Stratified, generally well-sorted gravel and 
smd forming valley-botmm plains and terraces in valleys not occupied 
by glaClal lakes. Bedding is generally horizontal; vruying from massive, 
thick beds in cobble gravel to cross-beds and thin horizontal beds in 
sand to pebbly sand. Nongravel sediment is reddish-brown, brow"TI, and 
light-gra)'. Sand is chlefly quartz, feldspar, mil;a, m1d fragments of r~d
brown sandstone and mudstone, gray gneiss, emd gray to purple 
quartztle. Gravel is chiefly reddish-brown sandstone and silt&one, and 
some gray-to-brown mudstone and 9atldstonc, gra)' gneiss, white-to
yellow quarb:, and purple-to-gray quartzite-conglomerate. 

~ BROOKDALE DEPOSIT-Pebble-to<.ohble gravel and fine
~ m-coarse sand. As much as 40 feet thick 

rn::hl EAST .BRANCH DEPOSIT--Pebble-to-cobble gravel and 
~ fine-to-coarse sand, some silt. As much as 40 feet thick. 

Till and Rda.ted Deposits--Poorly-smied, nonstratified sediment 
depositeci directly by f!lacial ice or by sediment flows from glacial ice. 

r;;:-] R-\HWAY TlLL--Reddish-brovm to light-reddish-brown silty 
~ sand to sandy clayey silt containing some to many subronnded 
r-n;:;-1 and :rubangular pebbles and cobbles and few subroiiDded 
~ boulders. Generally compact below the soi1zone. May show a 

co1:nse subhurizunlal Jbsilt: stw~.:turt::. Gravel clasts iudude 
chiefly red sandstone and siltstone, some gray sandstone and 
mudstone, and minor white-to-yellow quartz, gray-to-prnple 
quartzite-conglomerate and gray gneiss. Dark-gray basalt is 
common on and west ot First Mountain. Boulders are chiefly 
gneis:s and gray quartzite; basalt boulders are common on and 
west of First Motmtain. As much as 60 feet thick. Unit Qrt 
delh:teates areas where Qr is discontinuous and generally less 
than 10 feet thick. Contacts with unit Qry are gradational and 
Qry may underlie Qr in places on and west of first Mountain. 

RAHWAY TTLL, YELLOW PHASE--Reddish-yellow, 
ydlow, Vt:IY pale-brown sandy silt to silt with some to mru1y 

r;;:::;, subangular to subrounded pebbles .and cobbles and few 
~ subrour.ded boulders. Gravel clasts include chiefly dMk-gray 

basalt, with some red-bro\-\TI sandstone and siltstone and minor 
gray sandstone and mudstone, gray gneiss, and gray-to-purple 
quartzite-conglomerate. Doulder$ are chiefly gneiss, quartzite, 
ancl has~ h . . l'..s mnch as 40 feet thick. Unit Qryt delineates area~ 
where Ql}' is discontinuow; and generally le~s lh!!n 10 feet 
thick. 

BLOOMFIELD MORAINE DEPOSIT-Till os in unit Qr 
interbedded with fine-to-coarse sand and pebble-to-cobble 
gravel. As much as 70 feet thick. Forms irregular ridges that 
stand 20 to 40 feet above adjacent delta and terrace surfaces in 
Newark, Belleville, and Bloomfield Some of these ridges are 
elongated in a northwest-southeast direction, suggesting that 
they were aeposited along one or more recessmnal ice margins 
(ftg. 1, margins t-.12 and M3). 
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Deptil to bedrock in well or boring-On sections, projected to 
line of section. Dot indicates bedrock surt'aee ren etn1 ted, no dot 
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I.AV'-- Spillway of glacial lake--Arrow shows direction of drainage. 

"" J;2D Site of pebble lithology count-Data in table 2. 

Excavation scarp--Line .at top, ticks on slope. Delineates 
ex:tent offonner sand and gravel pits. 
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Delineates channel along Third River cut by drainage from the 
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-?- Active quarry 
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Figure I. --Recessional ice margms, glacial lakes, and glaciofluvia! and 
mor~ine deposits. in the Orange quaclrangle and adjacent areas. Ice-margin 
abbreviations are: Ml=last margin befur<: drop uf Lake Wat:st:s3i.ng from high 
to low stage. lvU=last margin before Lake Verona was replaced by the Moggy 
Hollow stage of Lake Passaic. Outer ridges of Bloomfield Moraine, and deltas, 
were deposited in lower stage of Lake Wutsessing in Bloomfield and in Lake 
Bayonne in :--Jewark and Harrison. M3=last ice margin before Great Notch was 
deglaciated an::l Moggy Hollow stage of Lake Passaic fell to the Great Notch 
stage. M4=last ice margin before formation of lakes Yantacaw and Delawanna. 
Inner ridges of Bloomfie!d Moraine were deposited, and deposition of deltas 
in lower stage of Lake Watsessing and in Lake Bayonne continued. Brookdale 
glaciofluvial plain was la1d down by discharge from the Great Notch spillway. 
MS=last icc margin before Jo·wering of Lake Ynntacaw to the Lake Delawanna 
level. Deposition of the Brookdale plain continued on the newly exposed t1oor 
of Lake W~tlsessing Oow stage). M6=last ice margin before draining of Great 
Notch stage. Deltaic sediments were deposited in Lake Athenia. M7=last ice 
margin before lowering of Lake Delawanna to Lake Paramus. 



DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF SCIENCE, RESEARCH, AND TECHNOLOGY 
NEW JERSEY GEOLOGICAL SURVEY 

A 

V~CAL ~GGI!RATION X 10 

B 

0 

·1 00 

· 200 

Bedrock 

Bed""" 

A' 

Bedrock 

g 

I 

Bedrock 

Prepared 1n cooperation with the 
U. S GEOLOGICAL SURVEY 

NATIONAL GEOLOGIC MAPPING PROGRAM 

B' 

500 

400 

· 300 

-~ _j~~~~~~~~------------------------------------------------------------_L __________________________________________________________ j_ __________________________________ L_ __ L , oo 
VERTICAL EXAGGERATION X10 

c 

"''*""' 

VERTICAL EXAGGERATION X 10 

D 
200- • 

~ 
§ 100-

0 ~ll ~ ~ 
o~f:z " 

]"""'. Qbnl Qbnl _...? 
·102- "' . IJ, .... _ 

VERTICAL EXAGGERA'TlON X 10 

Table I --Selected WellandBonngLogs 

\\ell illentther' 
No 

26- !828 

2 26-4811 

3 2&-:>oo 

4 26-4749 

' 21).42.83 

6 25-!848 

7 26-19.547 

8 25-3909 

' NJGS files 

10 26-36S9 

II 25-3453 

12 26-5234 

13 25- 1464 

14 253411 

IS 26-60% 

16 26-694~ 

17 BWAfiles 
26-2 828 

18 26-S8~8 

19 26-3501 

20 26-1 164 

2 1 26-3011:! 

22 26-13231 

.. 
4-195 

Drillers Log 

O\erhurdeo (Qry) 
lnp rock (basalt) 

abbrcv al~d log 
0·26 brown stl\.y fmo 1ftlld wotb little toscmc clay and 

26-42 

42-100 

100-39!! 
J98 430 

.,7 
7780 
·~99 
99-105 

0 20 
20-32 
32 373 

O·JS 
15 141 

016 
16-110 

occ ... otmal thin zones of frne lo-ccan;e gra~l (Qr) 
n:ddish-bru\\n d~)'CY Holty fuu: i<M;UIIIlic und with hitlc 
fwe~~-e! well2fl!ded (Qr) 
red brown s1ll} clay, htt1e sand (m:atheredsbale or 
pre-advance lacust11ne dept~Stts) 
red-bro'-"11 soft sh~le ~rltstone, ~nd <m~<istone 
biiSalt 

&Ill and fino oand (Qve) 
w.ner, d~ny sand and gra1-el (Q\'e or Q:) 
hard sand md gravel (Qr) 
broken trap (bMalt) 

clay(Qve) 
gm vd (Qv" vrQr) 
graytmp rock(basalt) 

O\e!burtlen, bouk1ers (Qr) 
lnlp(ha<Alt) 

O\erburdeu (Qr) 
Imp (basalt} 

abhrev ated log 
0·34 brown 6n<·lo-medoum~~&~d, lm1etoson~e> s tll (Qvc) 

h..-dpan (Qt") 
lr.lp (basalt) 
red rock (shale) 

abbrevtated log 
0 12 red •and grnvel trace of clAy andsmftll boulders (Qr! 
12- 15 rock 

OJO 
30.61 
61 361 

0 JO 
30-233 

01 
280 

~'3 

23-100 

clay(Qr) 
hardpan (Qr) 

'"'~' 
broken Imp rock overburden (Qr IJ\ er basalt) 
red •and<tone 

topsDil (Qr) 
r>:d ""l'dotonQ 

o\M>unien (Qr) 
rN saudstune 

d.n (Qr) 
shal! 

abbrevoatcd log 
0· 12 red·brown med1um to-fin~ sand, tittle to some Sill, 

httlc eo..,.,_to-fine gn.,el (Qr) 
12 I S red bfowu shale m d lllll<ktone 

0 I' 

16-20 ., 
0 10 
1()..217 

brown red s1lt, c lay, cobble:;, gra~e~ sand, brick, 1t11d 
glas! (fill) 
red decompooe:l<halt cobbles stlt cloy irnceuod (Qr) 
refusal (po5soble bedrn<:k) 

~loy din (Qr) 
red~k 

obbRVlaled log 
0-~ red brol'll\slltysand wtth gravel (Qr) 
~-I I red fmctllred undstooe 

0 10 
10- l ~S 

0-70 
70-260 

0 :o 
20-29 
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earth elay r•el (Qr) 
red rock 
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bardpan(Qr) 
red sandstone 

4S 71 red shale 

abbuv ated log 
0· 24 rcddish bro\\Tl !Ill)' n od \\llh .si1ale cobbles. (Qr) 
24-23 reddish-bro\\n shal~ 

~ Q ~ ~ ~ ~ ~ . 
• 0 

~~ • 
~ 

N .. , 

23 

24 26 5575 

2S 26-136 

26 21>-762~ 

27 26-32% 

29 26 "28546 
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3! 26-43~0 

36 -.6 2811 

37 26-S93 
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40 26 20213 
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43 26-2786!1 

4-i 26-3211 
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47 BWAfile~; 
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~ • 
"'-. 

s • -~ 
~ 

..... 
a, 

Ugh1·gray nne sand wiTh some gmy clay(Qr ~fill) 
red hardp811 (Qr) 
r<:d •h•le 
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(I 24 red brown mcd1wn to-fino "and and s1~, httlo gravd, 

~few bo~Jders(Qrl 

0· 17 
17 IS7 

015 
IS19 

04 
4 200 

0-29 
29-300 

on 

o.MJ 
40 290 

"' 4!i 201 

038 
3 8 430 

O·l!i 
IS 150 

o-•o 
2().300 

"' 16-335 

0·21 
21 l\0 

0-~!i 

5!i 207 

~3 

3 17 

17 23 
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red Mule 
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red rock 
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]I@ m.J 5aHdslDIIC 

abl>m=ted l<>g 
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~ill (Qah) 

0· 14 
14-43 

0-46 
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bro\111 sotl, stlt and sand(($) 
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SW!d Md (J'IIVel (QMJ} 
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obhreVInted lng 
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33 70 bedroo::K 

~39 

39 27Q 
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0~2 

~33 

33-U 

48 200 

0·21 
~I soo 

0· 18 
18-20S 
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sand (~or l tll or "'eatbered sandstone) 
cla)''"'th p111CeS of red oand&tone (Qr a- weathered 
sandsmne) 
red !andEton~ 

bardpnn [Qr} 

""~' 
bardpan (~) 
red 1hale 

• ..... 
a, 

" • 
" 

Bedrock 

so 26-3614 

51 2G-3941 

52 25-6148 

!i3 BWA files 
26-2-\l(,(j 

~4 26--2231 

!i6 26-3403 

!i7 26-7931 

!i8 26-3583 

!ill 26-20S04 

60 26-1988 1 

6\ 26-26436 

62 26-2:l693 

63 26~67 

64 26-3547 

6:! 26-3(,(j2 

65 26-27752 

67 26-3&44 

69 26-45156 

70 2610121 

72 26-3347 

73 26-5440 

74 26-BIS 

9 

~ 
~ 

; 
" 

Oyo 

Bedrock 

~ I ~ • ~ • 
0 • 
" ' ./ 

020 
10300 

0·23 
23-242 

.,.... 
6, 

ahale (pos"blyQr) 
red rc:lCk 

5andylurdpan(Qr) 
s~odstone 

ablmvtated log 
0-15 red-brown medmm-to-fine &and, some clav some 

grav.::l and shale fragments and bculde~(Qr) 
l 5-J':i comptlent shale 

~18 

IB 292 

0 17 
17 IUS 

05 
5·210 

htrrlp.•o (Qr) 
red rock 

rod hardpw (Qr) 
red sltal~ 

hardpan (Qr) 
red J.bale 

dirt (Qr) 
shale 

al:tlreVJated Jog 
0-6 brown, black fme to-.JOIIllle sand, •otll6 gn.wl and 

s •lty clay and wood (fill) 
6·8 rW fwesmd and clay SIJllle futc to-medtum pebbles(Qr) 
BID N<ishale 

0-20 
20 180 

r«< clay(Qr! 
r..:d shale 

abbreviated log 
Q 26 l'l:d~rown fm.,.to mediUm sand, grovel and siltycl~y (Qr) 
26-73 red shnle 

altmruated log 
0-2? red-bi'Oiliii fine-to-<:oorse •lind linle to some stlt ond 

gravel (QJ/ 
27 35 red-brown \\etthered sandslooe 

0 12 
12 60 

O·I H 

u 28 

OJS 
3!i· !02 

0 s 
'143 

~10 

16-190 

u 5 
5-20 

2~40 

~21 

21 47 
47 50 
50 !i5 

021 
21 37 
37 59 
59-186 

Cl· l5 
15?9 
79 9\ 
91 400 

"' 21 27 

~" 
56-300 

Cl s~ 
55 448 

0·30 

0-60 
60-304 

red sand and gra~el (Qr) 
red shale 

n:d~to\ltl siltY tlay, some coarse t o·ftn¢ gravel 
hole CO~~Be-lo-fine sand, ll'a<:e cobbles (Qr) 
san<l>;:tonc 

dead •and(QrJ 
red ro~k 

ltw:lpan(Qr) 
red shale and sa.nd.o;tone 

uno:!, cl1y ~vd, and bcuk1m (Qr) 
sands1011e 

gr:t\ e! soil, bnek fi ll 
brown med1urn-to-fine •Rnd wotl1 lOme gravel ond ll1 
0<uuoon1~ OOulder m twu (Qdw) 
red slt.11e 

hardpan, sand and gnml(Qdw) 
~!It) •~nd (Qdw} 
wau..- bcanngoand (Qdw) 
rOO shal~ 

cla~e) stltysand(Qdw) 
hardpm and stones (Qd\1) 
sth) wlltcr-bcaring sand w11h fcwoton<:s (Qdw) 
red !hale lind oand:ilone 

fil l 
cia~ (Qdw 01er Qd"'1) 
gra,~l (Qdw) 
~d rock 

nd bro\1-n fme-to mod um sand, some ~vd (Qdw) 
decomposed sandstone (pombly Qf) 

ovcrburdcro (Qst ova Qdw) 
rro sandstone and ih~le 

hardp.tn (Ibn o\er Qr) 
s1111d~one Md red ohalc 

brown medmm·to-fine slllld, tri!Ce fine gravel, Inlet: 
silt (Qdw) 

sand 11nd clay (Odw ove~Qdwl) 

red rock 

Odw 

~ D' 
z 

200 0 

G 
w m 

100 

• ' 
0 

·1 00 

·200 

75 26-22186 

76 2€ 4692 

77 26.3008 

78 26-3'71)4 

79 26 30"0 

80 26-3099 

E 

0~ 

67 

Cbl'll 

Bedrock 

10 

red fmc-lo-C<>!lnCSBnd and gnov~l (Qr) 
\\elllhered sandslene 

7 28 red s.andl:tone 

OlO 
ID 500 

0-8 
8·212 

"' 2~ l!lO 

011 
II 165 

boulders and dirt (Qdw overQr) 
sandEtcno 

hardpan (Qr) 
snnd:ltene 

~d hudpan (Qr} 
red sandstone 

luudp!lll (Qr) 
red~k 

- ·------·- -·-- -·- --- -·-··-· ·· 
81 Z6-793 

~2 16-326~ 

83 26-3668 

84 26 3168 

85 26-3144 

86 Z6-230!0 

27 26-4766 

88 2G-4983 

39 26-28626 

90 26 4?64 

91 26-18~2 

92 26-9!i4 

93 26-58~2 

94 26-4134 

9S 2E 3791 

96 26-3839 

97 26· 239 

0 41 
41 200 

MD 
2(}..4S 
45-50 
~[)..200 

0 18 
lS 22 
22 117 

040 
4[)..!.1!i 

grnnlly banlpan (Qr) 
red rnck 

red hllfdpall (Qr} 
red •andstone 

hard]lllll and clay (Q}-11} 
fine '""d {Q)n) 
red hardpan (Qr) 
red s.and<tone 

~ardpan (Qr) 
gravel (Qr) 
sand!tlll1e 

·--·---················ 

hasdpan and day ,.~th manybouldc~ (Qr) 
red Slllldslooe 

~VJall:dlog 

0 29 browmoh red sLity fme &and wnh trace c!lllJ"'ieSand and 
dny(Q)m) 

29·3!i redd1!h broiVII fine to-coarse smtl with layers of 
da~eysdt md gravel (Qrn) 

a1 3!i u-l\lsl'l (p::>oo;1bl< ~(<.!rock ) 

0~ 

~~· IR-30 
3(}..33 
33-40~ 

07 
7101 

04 

,. 
' 12 
12 27 

042 
42-400 

rodclav(Qr) 
clay mtl uh (Qr) 
.and, gravel (Qr) 
rott en •M<ht<>n c 
red to broWI'I sandilon~ 

hatdpan and stones (Qr) 
red shale IUld sandstone 

n:d-lnwo11 Slil} meduJnl l<l·fmc >ar~d and ru::k 
~rrts(Qr) 

day (fill?) 
day an :I grave! (Qbd) 
loam, sand !llld gravel (Qbd orQr) 

hardpan (Qbd) 
red &and<tone 

hardpan (Qbd) 
red sandstone 

- . ·-···················· 
abbrevtated lo~ 
0 7 white Inn day, ...,d, rock61l 
7 ll darkbrownorgamcstltyclay(Qal) 
ll·l S gray and red brtrun 0011rse-to-fi ne sand, linle 

mednmHo-finc graYCI (Qbd) 

020 
20 300 

010 
10100 

08 
8110 

" ' 16<\ 

o~erburdon, hardpan (Qr) 
Sll~dslcn~ 

earth (Qr) 
red shale 

carth(QrJ 
red shale 

eanh and cia;, (Qr) 
"'d •hal~ a~d S'"ld~trn~e 

---·-···················· 
9ll 26·32~~ 

99 26-3975 

010 
I!J..UI 

032 
32-134 

overburdm (QrJ 
red owtdstooe 

bard pan (Qr) 
SWid<tone 

aOw 

100 26-30Z66 

lUI 26-J4fit 

102 25-3131 

103 26-4371 

104 26-3499 

10~ ~6-7866 

106 26-7965 

·····················•· 
107 26-3739 

l OR 26-323 1 

109 26-106 

110 NJGS hies 

I II 26-368~ 

112 26-4041 

I 14 26-68!58 

1 13 26-1166 

116 26-171 

I 17 26 36S'J 

l \8 26-142 

119 26-482i 

120 26-373!i 

121 26-24574 

122 26-33~!i 

123 26-11371 

124 26-29839 

U!i ~6-20002 

125 26-.1763 

127 2/i.-3626 

C' 

0-30 
30 ISO 

035 
3S-200 

0-15 
1 S-220 

0 15 

J' 227 

~· ~-190 

190 460 

O·ZO 

bro\\n silt) gral'el (Qr) 
red <~~nd<tone !nd !h ale 

red hardpan (Qr) 
red >and.rlone 

red hardj)ll!l (Qr) 
red Mndrtonc 

ban%>an(Qr) 
col~k 

h..-dpan (Qr) 
red sandstone 

o~crlmrden (QT) 
Imp rock (basalt) 

red sandstone 

red sandy silt till (Qrl 
20 21 red shale 

019 
at 19 

010 
10 169 

020 
20 S05 

0-11 
I l 16 

021 
21 JOO 

0 25 
2BO 
30 205 

O· l 
S-165 

OJ 
S I SCI 

0-1 0 
10 I Sl 

"' 26-191 

09 
9-300 

0-17 
17 200 

0-H 
l4402 

0·3~ 

35 !50 

O< 
6 24 
24-28 
2g.32 

015 
15 403 

0· 3 
l 12 
12 17 

"' 2&60 

red •dly cllyhll (Qr) 
refusal on rock: 

dirt (Qr) 
red rock 

dut. (Q) 
red shale 

red fi ne land. some gravel, trace ol ~ill and clay (Qr) 
ro~k 

hardpan(Qr) 

ocd 100k 

;and (Qr) 
gu""l (Qr) 
red ro~:k 

overburden (Qr) 
red shale 

hardpan (Qr) 
red shak and sandston• 

!I ll (Qr) 
r<:d rock 

Mrth (Qr) 
..:d dtak 

l1oro.lpe.u (Q• J 
red rock 

oand, glllYCl, Cia) (Qr) 
red sand<tone 

red day and h.ardpan (Qr) 
red <a~~<l<loll" 

>Ill. gravel tmce Sflfld (Qbd) 
conglmnente woth larg~ gravel, s1lt, sand (Qbd) 
fines11t sand, gtAded gravel (Qr) 
bmllmSione 

o~aburden·-dil1 (Qr) 
red rock 

yel low Silly srutd 1\olll trace ~bbles (Qbd) 
n:d ••lty san<.! to $andy slit t1ll (Qr) 
re(fshale 

cOOblco; and gravel (Qbd) 
red sat1dstone 

abbuV!ated log 
0-21 hmwn cla)ey sand lllld oobbles (Qbd) 
21 Sl hgltt-brmm mudotonc 

0- 12 
12 16 
16-28 
28 380 

~15 

2S !Cl2 

'"'! and d•y(ftU) 
~li<d<.luam (Qa1?) 
gra~d and sandy loam (~) 
red "'lJJd;tone and du.le 

hardpan (Qm) 
sond8lo~e 

128 26-4258 

129 26-4576 

130 NJGS files 

131 26-!i496 

13~ 26-3091 

133 u s AnnyCorps 
of F.nem&':f!; 
bonogOC-48 

134 26-28ln 

m 26-1665A 

136 26 37511 

137 ~6-2 19111 

11S 16 SJ?IIA 

139 26-Sl7 

140 26-3956 

141 26-29436 

142 26-784 

143 26 603 

144 26-4&36 

14~ 26-41r78 

- -··--·················· 
14G 26-3393 

147 ":16-7553 

l4S 26-1!492 

149 26 4 615 

uo 26-9110 

lSI 26-164119 

152 ":16-1711 

153 26 3569 

154 26 4 130 

m 26-5280 

136 26.2353 

IS7 26-3371 

lSB 26·.5607 

o•o 
80 100 
100.128 
128-218 

" '" 

red clay and h11r~pan {Qrb) 
fine sand (Qy.t <lr Qrb) 
n:d hardp411 (Qt or Qtb) 
rni sanllsiOoe 

ffil 
clav (Qr) 
broxen rook (Qr?) 
red rook 

cmders, "ood amd md gravel fill 
red cia)', 5Md, gravel, wd bouldm(Qrb) 

abbreVIated lo~t 
0 23 red brown dayey silt \ltth trace cOMIC to ..fine 

gra>-.:1 and trace coarse I<>-fine sand (Q;-) 
......... ~ ...... . 

02l 
25· 4!i 
4~ 107 

clav (Qr) 
hordpan (Qr) 
red sandsiOne 

abbrevu1ted log 
0 12 red brown davey !til \>ith lrnce £llld and tf1\el 

(Qrl>) 
l:l 19 red brown gra~ell~ sa11d. llttl~ slit (Qwt or Qtb) 
!9 .i!S bro vn silty saud, hll le fine to mC!dHun gn~vel (Qi>) 
4l· 401 red brown ~atxh<tun• 

0.20 

20..32 

0 18 
18 144 

023 
2:l 223 

19 n 

040 
..0.300 

o• 
8 z~o 

0 10 
IU· 20 
20-~0 

70 92 
92 195 
195 232 

0-20 

0-22 
22-140 

020 
20 lSI 

0~ 

6-20 

,. 
8 18 

022 
22 ~9 

0.02 
62·200 

0·12 
12100 

0 27 

27 36 

n:d brown med1um to-fincs1lty aand, some 
gravel (Qr) 
=k 

overburtlen (Qr) 
Nd rock 

hlll"dpan w1d bouldC!S (Qr) 
sandstone 

bom'-'11 '<lty •and(Qpt) 
redd1~h bro"n silty ialod woth !I!Jl11C cbuctb aml 
cbrps of rock (Q-) 
red shale 

-·----·············· 
overburden {Qr) 
red shi>lol and ann &tone 

hanlpsl1 (Qr) 
red shale 

f<l 
sand (Qal) 
c >ay (Qo:llvl) 
fme ~""d (Qdwl m Q<.l") 
red sandsto~e 
gm) sh~le 

sand ond clay(fill over Qal) 

sandy h!ll"dpan (Qr) 

Nd rock 

sand (Qpt) 
red sandsto~e 

red fme sand, some ~ill (Qpr) 
redsolt, t,.,!le fine sand andcL~} (Qrt CII"Qdwl) 

S111 (Qpt) 
clav (Qdwl) 

(length ofcMm~ no log ofmat~nats probable Qr) 
shale 

otoayhardplll (Qr) 
stooyml hardpan (Qr) 

Sllld (Qr) 
red Slllldstone 

hMdp;ln and ston"" (Qr) 
red 1111d brown san :!:stone and sit ale 

browll med1WI1 lo-fmc !!l!lld, 1n<:e mcd1WI1 w frne 
graYel, trace cla~ey s1lt (\)") 
sand<tone 

~bbre'llated log 
0 25 redd1~h brcMll 81lty mcdu.nn to-fmeound, ""'" c 

pilbb!es and roc It lragments (Qrl 
~5 SO fllddtsh brown aandsto:te 

049 
49 4~Cl 

0~ 

630 
30.1~4 

red harrlpm (Qr) 
red sancb1011e 

hordpa.11 (Qrb) 
red shsl~ 

n11scellnneous fill 
red hardpan (Qbd overQrb) 
"'d sandstoo1e 

atbrevtllled log 
0 13 reddtth brown med1urn to-line •and, tittle 

med1Wl110 fine g:ravel(Q\~1) 
13-25 redd1sh brown medtum-to fine sand 111100 rnedniiiito

finc gmvcl lrll<>l' S>1t (Qrb'l} 

073 
7J·l!i0 

04 

4' 
0·31 
31-97 

lurdpan (lhm Qbd ov~rQr) 
sandstone 

hanlpwi (Qbd 0'/ef Q\\tl) 
red sbale 

sandstone gravel and !<md8lo~~'obbks (Qbd) 
Rd sl1al~ and !andiltone 

rtd smd, gravol, som~ clay (Qr! 
Rd rook 

100 26-312() 0-3 1 reds~r~dyclay andgra~l(Qr) 

151 25-3741 

152 26-5031 

163 2&3929 

164 26-3229 

165 26-441~ 

166 26-8112.5 

167 26-390:[. 

168 26-1663A 

169 ~6 7007 

170 :Zf>-2441 

m 26-3315 

172 26-5~61 

173 NJGS files 

174 26-4322 

17~ 26-11532 

176 NJGS files 

rn NJGS tilts 

1'78 26-1645 

1'79 26-39 

180 26-2160 

181 26-!il32 

182 26-44 

1!r.l 26 1087 

184 264910 

\RS 26-1353A 

186 BWAftlts 
-.6-12 721 

187 26- l 3!iOA 

188 26-1729 

189 26-1195 

!!XI 26-3440 

191 16)673 

19:1 26-6996 

I!JJ 26-3007 

31-102 redrock 

044 
44- 122 

021 
21 400 

021 
21·1S2 

"' 
04 
4200 

sandy red cl.w(Qr) 
.-.d rock 

red overburden (Qr) 
n:d S!lllds!Orl~ 

h~~rdpan {Qf) 
red sandstone 

red rock 

overburden (Qr) 
"'d sandstone 

abbre,ated log 
0 !3 s1lty aano:l, clav, rocks-fill 
13 20 gray, yellow-brown red sand grnv~~ day and 

bouldcr(Qr) 
2U·23 red clay .lllld shale (probable bedrock] 

030 
30..40 
40-lD 
!i(l.22) 

"' 2S 150 
· ·•·•····· 

0·3 
3 -250 

0·25 
2S 61 
6'"'-150 

017 
17· 125 

hardpan 11nd OO..Id= (Qr) 
sand :utd gravel (Qr) 
redhardpan(Qr) 
rod sandstone 

ovaburdcu (Qr) 
red rock 

o~erburden (Qr) 
shale 

h:rrdpan, boo1dm~ {Qr) 

""""" 
clav and sand (Q1111} 
co~U"S<> a""dnndgro,-el{Qeb) 
red shale 

hlmlpa.n \"llh layer$ ofgra) clav (Qwtl) 
bto\\11 sandWine Blld red sbale 

0-9 bro\\11 fine !.lllld, some gravel and boulders (Qeb) 
914 rook 

··············-- --·---·--- --
0< 
6-1" 

0 13 
13 24 

~7 

!tl! 
reel cla~ and stones (Qwt l or Qr) 
red ~hie •n~ <~mdstone 

red brown soltyclay (Qwtl) 
rOO bro•111 coarse-lo-fine sand, trnce cla)'l!y sib, 
lniC<I rnl:down.to-fin• gravel (QI-11 ) 

smd gm\e] ctoder ltll 
r•d stlt} und coars< gravel (Qwtl ~v~r Qr) 7 13 

13-26 
at21i 

red fine to-coarse ultysano:l, gtavel and bouldm; (Qr) 
Nfu~al {pM«ble bedrock) 

abbrevtated log 
0-3~ red fine-\.0-medmm •and, s II day, gnw~ and boulden 

020 
20..400 

0·3 

" 833 
33- '00 

(Q>j 

clov 1md bould...-s tGr) 
I\ewllfk. Grmtp (.;andstone bedrock.) 

mt and clay 
&Uld)' clav, hardpan (Qeb ever Qr) 
red and bro"11 shale 

WI 
sand (Qcb} 
und and cl•y (Qcb uv~r Qr) 
red sbal~ 

abbnmated log 
0 22 grny to redd1Sh- gr:ey so lty oll!.y, hmnn ated m 

pl•u:e1 (Qwtl) 
22·25 redd1sh·brow11 med!Wll-lo-fme sand. 1111re silt (Qr) 

032 
3~ ~54 

Rd hardpan (Qr) 
b :tmll Rhnle 

glacntl fill {Qr) 
!"'d rook 

de<:CIIIli]OBC<i ml shale (Qr or !ill) 0-10 
1()..30 red .sand wtth harder layers of sbale, sorno bollld..., (Qr) 

o;o clay (Qr) 
30· t 50 ohale 

0.0 
40-!jO 

,.., 
40.211) 

0·30 
30 150 

0 37 
~~ 392 

0 I' 
19-21 
21· 28 
285!il 

022 
2:- !50 

b>rdp m (Qr) 
red rock 

Sl'l'ell)' hiUdpan (Qr) 

"'~' 
hU atld c!•y(Qr] 
shale 

ell"lh,d1rt, clay(Qr) 
red rock 

red bartlpan, bouldas (Q") 
red han:lpan and broken •bale (Qr) 
Nd bartlpan and broken shal~ (Qrw b<:drocl<) 
n:d and brown ~hale 

red hardpan (Qr 1 
red sandston~ 

abbre\lated log 
0 II ... d-biOWrl coarse 10-fmesmd and coane-to-fme 

grave~ trace clavey stlt (Qr} 
II 18 red !!hal~ 

02l 
2~- 174 

red hardptn (Qrl 
red sanMtoole 

I 

194 26 5773 

19S 26 4517 

196 ~6-3576 

19'7 26-4192 

198 26-&38J 

199 26-3?10 

200 26 916 

201 26-253 

202 26- 1453 

203 26 921 

204 26.3714 

205 ~6-1762 

2G6 26-1621 

207 26-476!i 

208 26-89% 

209 26-1344 

210 26-105 

211 :/:6 3036 

212 26-1 \260 

213 26-5.599 

214 26-~:205 

" <10 
10-12 

" "" 

Ill! coan;e ln"Oken ro~k 
s1lty nnd, ~m~ll bclllders (Qr) 
n:ddu;l1 bnmn •hW.: aml•1111~10no 

hardpan (Qr) 

"'~' 
abbrovmted log 
0 18 red br0»11 medtum-to-very fines~nd and <tlt 

httl• oo..rse l<l fin~ grawl (Qr) 
l 8-46 red ;;hale lind sandstone 

~12 

12 J5U 

,., 
l 17 

" 830 
20 30 
30 liS 

"' j\5-200 

0~7 

6720!i 

0·3 
3 11 
I l 478 

0 12 
12 227 

~15 

l!i 404 

03l 
35-39!i 

hardpan (Qr) 
red und;tone 

asphalt, road stone (fill} 
brown oln~, trace medmm-to-fin~ iand, ntednlm•to
fine gra>.: ~ tracescme 1maU cobbles (Qr) 

red clay, gra'e~ saud(Qr) 

"'~' 
fill 
dead sand (Qr) 
;and U<t~ "ater (Q") 
red •Md<tone 

- · -·- ·-············· 
fill (Qbd over Q\'111) 
red llllldsJOne 

aand, gntV<l olay(Qbdover Ql'tl] 
red~k 

"' day aad gravel (Qr) 
red sa11d81one 

hardpAn (Qr) 
redS!Illdnone 

olay(Qr] 
red !!hak 

b..-dp~n omd dead ...,d (Q\\t2) 
red illndslone 

ab~r.:v1al<:o.l lu!! 
0-10 clayandstlt (Qwtl) 
I 0.28 !land and gravel and clay {Qr) 
28 400 red sandstone 

0·18 red·bro\'ln m~d1U111 tc fonc •and, loltle .,]1, 
trace medlllm·lo·tme gra~el (Qwt~) 

3011, .:;and and gravel (Q"b) 
red wtdstone 

0 26 earth (Qwtl) 
26-247 re;1 ro~:k 

0·1 2 
12 24 
14110 

0-7 

7-16 
16-27 

fill 
olay q.utesandy(Q\~1lJ 
red $Undstooe 

yellow-bmwo mcdnnn-to-fmuand, lril.« S>lt (fill 
and Ql\-12) 
red b"'"" fine ~andy stlt (Qw\1) 
red bnmn fio.: sWJdy sill, little mttlown to-fine 
~avel (Q-.\1IJ 

27 3 1 red bro\.\n s tlt) clay, ltnle fi ·~sand, tn~c rock 
fragments \ Qr) 

31-33 red bnmn SllndstDna 

abllre...-mteo:! log 
0 9 ~ooeNte slooe sand,s o1t fill 
9 11 bro""n s1l1 and clay bnle ml:dtum-to fme sand (Qal) 
11 I' hm..,11 COIU!le-to-li~e •and, •nme s 11 tra~e coar;e to fin • 

v~ve!Wld cobb!"" (Q\.\12) 

0 10 
10-ll 

gray .,It IUld clay {Qw\1) 
red shale 

215 26-2S99 0-~0 l>ardpanandboulders (Qr) 

216 26-17289 

l0-300 red irutdstone 

022 "'d bro\'ln mcd>um to-fmo !and, !nice olay s1lt, 
$010¢ fine gra\el 1(Jf) 

. . - . - ························ - --·-··· - - ··· · -··· ················ 
217 26 12283 

2111 26-27(}47 

---- -· ········· 
219 2o27116 

220 26-26644 

2Zl 26-4894 

222 NJV.S file! 

223 26-JOS95 

224 26 273S7 

22!i 26-27700 

226 26-400£ 

227 ~6-S\S9 

218 26·30049 

:·::····:·:·- - - --
2Z9 26·30047 

210 26 Z638 

231 26-2~32 

232 26-22228 

233 26-8608 

234 26-9ll 

2l!i 26-3064 

236 26 4332 

217 25-327 

23!! 2b-Zi4 

239 2G-51J9 

240 26-15706 

241 26 ~837 

242 25-8336 

243 26-3192 

244 26-4039 

246 BWAfileo 
26-12-95, 

248 25-4571 

249 26-36\9 

2SO 26-2?17 

al>b!nJ~tt:<.llog 

0 25 dense reddtsh brown sthyfine-lo-medrnm sand 
and some fi11..-t0 eo=• gnwol (Qr) 

~11 

1124 

0·10 
10-20 
2!J..24 
24-30 

0· 12 
12 19 

red-hroun silt, Sllme day Rnd fine ~nd, ~hundmt 
rook fiagmenl'l to boulder Sll'C (Qr) 
red bro\\n shal~ 

nu 
brown stll (Qr) 
bouklcrs(Qr) 
sandstone 

red nledoum·to-c\lani~ Sll.nd (Qr) 
red slllldstQIIe and .\hale 

fincsMd, clny, broken red shale(Qr) 
red ~k 

abbrevtated log 
!J..20 red Wid, clay, arld gro.vel (Qr) 

0-18 
18 2 75 

0-10 
10-H 
15 25 

008 
SS.l74 

020 
20.3) 

'"' 68-75 
7l4011 

0-l!i 

15 18 
1 • ., 
40-<0 ,,.., 
6S.70 
70.80 
80-9j 

0· ]I) 
10.17 
1'7 3 s 

3~..67 

6? ?Cl 
70-88 

02 
2 697 

on 

0~ 

6 .. 
S&-91 

040 
40.3SO 

080 ·-0-45 
45-300 

0 l 

'" 25 ss 
~!i-62 

62-200 

0 20 
20-<;0 
60.70 
70..2[)6 

0 6 

'"" ... , 
52-<53 
63-82 
82-83 

020 
2().~6 

&6- l ~ 

overburden (Qr) 

=k 

red bro"n s1ll'l and sands \\oth Iorge cobbles 
and slabs cfbroken shale, gradtugto fin<, 
mcdtum. and coarse red btm'oTISMd (Qbn) 

reddlsh· bro\\n fine sttt (C:bn) 
d ... k hro...ns•ll, •rm.ll cobbles (Qbn) 
red shalo 

s1111d, grov<l , bouldm; (Qpt overQbn) 
redro«k 

"' gravel and larger stones (Qal or Qpt) 
•and and cluy (Qbnl) 
reo.lc!ay (QbulocQo) 
red shale 

gray blnckc!nders, wood, glass, fine-to-medrnm 
•and tra~e ~olt (fill] 
gTay-black Sill) clay trace pcnl (Qat) 
gray br011o11 sand, gravel (l,!al overQbn) 
red bro\\1> s•lt, tnce day(Qbnl) 
red s1111dy stll (Qbul) 
red ~1 11 trace gravel (Qr) 
red s1 h, lmoe s and (Qr) 
red shale 

!Jlauk sand, Ml~ !;IUVtl, cmo.kn, bto~k (fill) 
black-graystlt. da} saad organtc fibers (Qal) 
red-bnmn sand, gravel, solty clay(Qal over Qbn ond 
Qbnl) 
red-bro\\n fi~e ~"nd, ;olt, day (Qbnl) 
bouldm(Qr) 
red shllc 

eartlt and c1ny (Qr) 
red Jhalc 

reddtslt ttro1m silt} sand ;ome cearse gravel (Qtm) 

fiU 
red·brO\Itl fine sandy stlt (Qb~) 
red brown &hal<: 

overburden (C,"!Iln) 
red rock 

hardpan ;uul sand ond grovel (Qb~ o\or Qr) 
red sandstone 

fi ll 
red h.ardpan (Qd1~) 
f"me s~nd (Qdw) 
red !tard~ (Qr) 
red oandotone 

bou 'ders (Qdw) 
&and (Qd1•) 
red ltardpan (Qr) 
rod •and~tone 

-- -·--····················- - . --
hll 
hardpan (Q:> l ever Qbn) 
buuklofli (Qbn] 
han:lplll (Qbn) 
s ;md and gra~el (Q!m) 
red~k 

oveoburdcn wtth gravel (Qat cwr Qbn) 
s111d, clay, gravel (Qbn) 
red =k 

abbw.1ated l.lg 
0-6 black-brown und, Silt, brick. ctnd<:ra, sandEtonc 

fraltJl!Cfllll {fill) 
6-8 black fine ~nnd and "'!!""lC ••It woth peat (Qru) 
8 20 fine t~ mtd 1um 'and sume line-!~ m<:<.hwn graHI (Qbn) 

..bbreYJated log 
0 29 red-bn:mn fine-ro-medrum llllld, some silt, bttle coan;e 

t~fine smvcl t.nd bnuld....s (Qr) 

abbreYJated log 
0 25 redd1oh brownmed1001 t~ fine oand, tmc.o clay solt, and 

medurn to tine grevel (Qr) 

OH 
41 145 

~lO 

30-47 
-t710j 

Ole 
38-219 

n:d l1ardptu1 (Qr) 
n:d Jandstone 

~by(Qr) 
very rot!Cil ml rock 

"'~' 
eorth (Qr) 
red sh~ l~ 

obbrevoaled lng 
0..78 broWII fin<• lo-coane sand and lmlc toso.me clay(Qim) 
78461 red slt.11c 

02 
2-' 
' 13 
13 29 

"" 
~50 

50-1Cl5 
105 2~U 

cwder fill 
rod ultysnnd lr Rce clay woth cobbles (Qbn) 
onu1g< tan n~ednn1 to-fire sand, tr11o:e ~ ·It (Qbn) 
red-br0wn medlllm·to-line sand trace &I I! (QJnl 
rerusal (poosoble gravel) 

~lrldy c1&y(Qbnl) 
s .. d 1111d gravd (Qbn) 
red Jhalt 

014 fillaodm=I>(Qm) 
1480 gray clay (Qbnl) 
30-90 fin0 snnd (Qbn) 
90-115 sand and gravel wtth green eta} to rtd clay(Qbn) 
11~ 145 redsh•le(overhangofrook?) 
145 159 fin<: a:.nd (Qbn) 
lY.H/6 m~d1umsand and j(l"l[Vel, actlve(Qbn) 
175 J!l6 hard redshate, bedrock 
!iCr<:m<d U5 178, y1cld 6S ~pm 

02 
H4 

'""'"' 
fill 
smd and gravel (Qr) 
red •~ndlltona 

SURFICIAL GEOLOGY OF THE ORANGE QUADRANGLE 
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OPEN-FILE MAP OFM 41 

SHEET 20F2 
251 2517762 

252 26-4952 

253 26 0365 

2>4 26-!~6 1 !i 

255 26-13454 

2515 26-])2 17 

257 26·42()4 

"' L1 S Am1y Co'1'S 
ofEngme•111 
bonngC-67 

2~ U 8 Anny Corps 
ofEnpnem; 
b<Jring DC 21 

260 26 19SII 

261 26.29ZI8 

262 21>-2567 

263 26-1059 

264 26-3214 

265 26-257ll 

266 26-3323 

267 2~ 27775 

268 BW A files 
26-11 797 

269 26-1669 
wdl3 

abbn:voa1"d los 
0-9 gra\eL stlt. day, v.ood fill 
9 19 red, brown, v~~owchl) w1th pebbles ::nd somo s~nd (Qr) 
19-20 bedrc:lCk 

Cl-12 
t290 

0 II 
1 I 210 

020 
2~010 

010 
[()..17 
17·30 
30..50 

'~" 35-107 

,., 
'' & ISO 

~ 1 0 

1~20 
20.230 
230 2~4 
254-274 
274-298 

028 
28-28( 

sand {Qr) 
redilia1e 

red har<.lpan (Qr) 
red ohale 

sand, etay w-~vel Q\CrbUI"den(QrJ 
tn.p rock (d.iob&Ge dike) 

wood sand, silt fi ll 
gray fmc sand tnco slit (Qm over Qnl) 
gray cla)'C)' stl~ trnc;: fine sand [Qh k.l) 
S"'Y fin~ l1311d a~d s1lt (Qbk!) 
gnoy ••lty day, traw fit e 1an<! (Qbnl) 
gra) clay trace silt (Qtml) 

fill 
brown pelll (Qm) 
red-bmwn, grny otiU, OC""'!I<m~l clayey J~lt lensc~, VOl) 
sott (QIKI over Qbnl) 

dump fill and m~adow mat (Qm) 
&ml st!t (Qm and Qal) 
red otky~lay (Qhkl over Qlml) 
r«<~(Qr) 
S"'l hard rock 
red OMdsl.onc 

gra,ei(Qbd) 
red Sllndstone 

ablmV!.ated log 

0-6 W~dy clay, !Wld, S'""""'' gl""', l>nck (fill) 
6-9 ~'" s01l wllh Sl.lme !ill iiCUied n (Qm) 
9 32 gtll}l s1ltv sand, little tl11e grave! from Z0-25 (Qal) 
32 I 03 bro\lonoab grny, brm\11, gro.y, red broo.vn varved s1lty cloy, 

103-130 

130 1«1 

140 15~ 

1~5- :llO 

013 
13 30 

0· 13 
13 3Cll 

0-NR 
NR-400 

claye} Silt and very fme nnd, varves 0 25 I mcb !luck 
(Qbnl) 
o-.:<l·l>•uwn stlty Wl)' flu~ sand, r;ou1e noedown·to-co:r~me 
WJdat l20· 122(Qbnl) 
red brown cla)"} silt lo Silty fino oand, little fme gra\"1 
(Qbol) 
red bro"n fine sand and cl&y m oxrd wrth weathered rock 
fragm~nu &nd bouldcn (Qr) 
stnstone 

red soli, >UIII< sam!, Hbtu1dwol g.rawl lllld buuldm. (Qr) 
red shale 

red bfO\msano:l, some stlt, llnle gra\el (Qr) 
undstoneond ;hole 

d!l1 (Qr) 
red s.and<ton• and ohale 

l>ordput. graveL sand (Qr} 

"'~' cased to 57 probable depth to bedro~:k 

0-NR 
NR21Xl 
onsed to 20 probable depth to bodrook 

abhl"<\vtnted log 
0·32 hghl-brown hardpan (Qr) 
32-40 !Rndstone 

04 
~186 

0·9 
9 3S 
35 75 

" 6· l!i 
15-25 
25 38 
Jg.!j{l6 

0-96 

96 108 
103 114 
114·1 18 
118 120 
120..125 

dirt (Qr) 
dtB!e 

bro11n sml and boulden (Qr) 
bMaJt 
Slllldstun~ 

fill 
red ~and and cia} (Qw!l) 
Fine red ...,d(Q\111) 

n:d S!llld and lllrg<: !;:"' ~l (Qr) 
red rock atJd san!lstone 

sand Hlld hardpan (Q;c) 
gravel (Qv~) 
fine SIVld (Qve) 
tfllp rock ledge (Qr a- bMall) 
l~rge grwel {Qr cr baAAlt) 
trap rock (basah) 

1Numben; of the fonn 26 xxxx aro weU permo! numbors usued bytha N J Departrnenl of 
EnvtronotrnUII Pro•ecuon, Burelu of Water :\llocat!on The notauon NJGS files" JO~!CaJes \•ells or 
honngs that am on fi le at !hi": N J Geolngtclll Su.'"V~Y The ~otatoon 'BWA mes follov.ed by~ 
number oflhe form '26-xx·xxx tndl~ote• bor~nl!" orwoll• Nlth logs 111 the Bun:~u of Water 
All<:eilliOII files, filed undo!r N J Atlas :Sheet gnd loc1111on ~6 JQ: I)(:(, th:rt do not haw well pcmut 
oumb.., The ootatton 'U S Army Coops ofEngmeer;; b-oring C xK' ondteat~ bonngs dnlled by 
th= U S Anny Corp~ ofEng111..-.:n (l99})for a propos•d floodwater dn.=>mn tunnel 

'Depth 111 feet below ground swface 

"'Inferred m"J' un>ts andcomments m parcntheoes All des~np110111 nrc reproduced as th•yap~ar m 
the ongmal source, eKe~ formmor follll ai, spelling, a,d punC1Uauon changes Notauoo NR 
mdo cate. not repol"ted Rr logs dentoficd as abbre\11lled the dc•cnptmns ofsurfioml matenals 
h~ve bc~n ccndenscd for br..'Vtlv Mony bedrock dcscnpUons have a lso bem condcnsod Mf.J1 umta 
ar..: mtern:d frllm t~e known e)(lerrt ofotill(nals at the surfa~:e rutd from ltnn\\tl depos1Uonal smmgs, 
w addrt1on 10 the driller'$ dosmpllon$. 

Te.ble 2 --Compmnt10n of pebbles rn surfictal depostts 

S!lc Uno! Porccntago of pcbhl"' N=bo 
of 

pebbles red S!lmlstone gmy somdstooe 
and slmle ' and shale' 

oonglanente1 gne1ss' PI!II!UIUken !laslllt 
Fom1~b\111' 

I Q1m 

2 "'" 

3 "' 
4 "' 

' "' 
' "'' 7 Qdw 

8 "' 

' "' 10 ""' 

11 "' 12 ""' 

1J "' 14 0.•11 

1l "" 

I' Qbd 
17 Qr 
18 Qbd 

19 "' 
20 QdW 

21 Qah 

22 "' 23 Qr 

2' ""' 

" "' 

117 
m 
123 
131 
116 

1H 
126 
I ll 
124 
m 

120 
IW 
11& 
11, 
m 

109 
111 
112 
148 
m 

121 
118 
Il l 
111 
145 

77 
87 
8 1 , 
" 
88 

" 90 
81 
16 

42 

" " " 2 

" 90 

" 60 
72 

8J 
85 
90 
11 

" 

10 

13 
20 

" 
' 7 
6 
7 

4 

II 
6 
l 

l 
3 
4 

' 7 

' 7 
l 

' 7 

1Pas•ruc FonnRIIon (local bedrock of the Newruk&son) 

2 

' 2 

2 
I 
2 
2 

2 

' 
2 
3 
3 

' 
3 

' 2 

' 

13 
11 
4 
2 
3 

3 

' 3 

' 5 

6 
7 

• 5 

' 
I 
3 
l 

10 
IS 

' 3 
9 

' 11 

2 

3 

'Pas ... oc Fonnatton and Palwzo tc :>ed1 ueonaryrock5 of til<: !bds<IJ1 and Wa.llk.ill vall~ys 

4 
77 

47 

• 
87 

2 

72 
7 

'Pu.rple red· brown. and gray qUMtZI\econg:lomerate from the Or«n Pond and Skunuenumk Fonnat1ons 
o.n the Hudton Hoghlmd< 
'Protero~1 c gn~ts' from the Hudson Highlands 
'White tn }ellov. stamed quartz and quartzite claru from! pRglacoal fhma! deposrt m the Newi!rl; Basm 
"'r.ngc Mounta1n and I'rcakncos basa!U ( IO<al lx:drock eft he Newark Ba.on:) 

., 
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